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1.0 | NTRODUCTI ON

The National Exposure Research Laboratory (NERL) of the U S
Environnmental Protection Agency (EPA) operates a nationw de audit
on the vendors of Protocol Gas Standards. The intent of this
programis as follows:

1. | ncrease the acceptance and use of Protocol Gases as
secondary standards by the air nonitoring comunity.

2. Provide a quality assurance check for the vendors of
t hese gases.

3. Assi st users of Protocol Gases to identify vendors who
can consistently provide accurately certified Protocol
Gases.

For the first audits of nitric oxide, carbon nonoxide, and
sul fur dioxide, gas cylinders obtained through third parties were
analyzed in triplicate by EPA and by a non-EPA | aboratory. Each
| aboratory used its own SRMs and foll owed the Protocol Gas
certification procedure. Because a statistical analysis showed
that the results from EPA and the i ndependent | aboratory were
i ndi stingui shable, EPA is now the primary auditing | aboratory.
The other | aboratory serves as the referee | aboratory to resolve
di fferences between EPA and the vendors.

2.0 PROCEDURE

Either directly or through third parties, EPA procures
Prot ocol Gases from comerci al sources, checks the accuracy of
the vendors' certification of concentration, and exam nes the
acconpanyi ng docunentation for conpl eteness and accuracy. The
vendors are not aware that EPA is obtaining the gases for a check
on the conpl eteness of the docunmentation and accuracy of the
certification of concentration.

Prot ocol Gases have a maxi num al | owabl e devi ati on of
2% fromthe certified value. Accuracy of the certification is
checked using Standard Reference Materials (SRMs). |If the
di fference between the EPA-determ ned and the vendor-determ ned
concentration is nore than 2% or if the docunentation is
i nconpl ete, EPA notifies the vendor imediately to resolve and
correct the problem

Results of EPA certification checks are placed on two
bul l etin boards, EMIlIC (Em ssion Measurenent Technol ogy
I nformation Center) and AMII C (Anbi ent Monitoring Technol ogy
I nformation Center), of the Technol ogy Transfer Network of the
EPA O fice of Air Quality Planning and Standards.

Bull etin board entries are organized in tables by gas
m xture type and by vendor. Nunerical data are suppl enented by
narrative footnotes explaining the results of any corrective
action taken by the vendor. Thus the entries provide a
continuous record of all audit activities.



Users who believe that their Protocol Gas has been certified
incorrectly are encouraged to contact Ms. Avis Hi nes of NERL
(919-541-4001) to request an EPA certification check. [If EPA
accepts the gas cylinder for testing, the results of these tests.
An On-Going Quality Assurance Audit (Results Through April 1997)
w Il also be posted on the bulletin boards.

3.0 REQUI RED DOCUMENTATI ON

The Protocol Gas procedure specifies two types of
docunent ati on that nust acconpany the gas cylinder: a
Certificate of Analysis, which may be mail ed separately or
attached to the cylinder; and a cylinder tag which nust be
attached to the valve under the valve cap. Docunentation is
inconplete until the vendor provides every itemshown in Tables A
and B for the certificate and the tag, respectively. These tables
reflect the requirenents specified in the revised Protocol Gas
gui dance issued by this Laboratory in Septenber 1993 (U S. EPA
Traceability Protocol for Assay and Certification of Gaseous
Cal i bration Standards (Revi sed Septenber 1993), EPA 600/ R03/224).

Tabl e A. REQUI RED DOCUMENTATI ON FOR A CERTI FI CATE OF ANALYSI S
Cylinder 1D nunber Ref erence standard data

Certified concentration Pr ot ocol st at enent
of anal yte

Bal ance gas Anal ytical nethod used in
assay

Cylinder pressure Al'l anal yzer readings

Certificate date Cal cul ations to three

significant figures

Expiration date Nane and signature of
anal yst and | aboratory nane

Certification period
(mont hs)

TABLE B. REQUI RED DOCUMENTATI ON FOR A CYLI NDER TAG
Cylinder 1D nunber Certification date

Expiration date Prot ocol statenent



Laboratory ID Bal ance gas

Cylinder pressure Anal yte Concentration

4.0 RESULTS

This section of the audit report, organi zed by gas m xture
type and by vendor, is updated whenever EPA conducts a new audit
or receives corrective action reports froma vendor. It allows
users of Protocol Gases to easily review the conparative
performances of the vendors.

The standard of conparison used in reporting the
certification of concentration check results is the relative
percent difference between the vendor and the EPA val ues. Prior
to this |atest update only single conponent gases had been
checked. Wth the inclusion of nmulti-conponent gases the
reporting format used previously became unwi el dy. Therefore, the
tables were sinplified to ensure they still provided information
in a user-friendly form This was acconplished by: (1) renoving
t he vendor and the EPA concentration values fromthe tables and
reporting the nomnal value to the nearest 10 ppm and (2)
removing the cost information. (Since the prices of Protoco
Gases are subject to change and differ markedly between vendors,
users of these gases should obtain themthrough a conpetitive
procurenent procedure whenever possible.)

The tabl es summari ze audit results for each gas m xture type
and i nclude footnotes which describe corrective actions taken by
the vendors. In each table each vendor has been assigned an
acronym and a footnote letter. |If a vendor has nore than one
pl ant, each plant is assigned its own acronym and f oot note.

Not es nay not be necessary for every vendor on every audit. The
foll ow ng acronyns have been assigned to each vendor:

ACRONYM VENDOR

AGA- CH GA Gas, Inc.
Maunee, OH

AG GA Ai rgas

Kennesaw, GA

AG CA Ai rgas



Los Angel es CA

AL- CA Ai r Liquide
Long Beach, CA

AL- TX Air Liquide Anmerica Corp
LaPorte, TX

APC- NC Alr Prod. and Chem
Durham NC

APC-| L Alr Prod. and Chem
Chi cago, IL

AlG M Airco Industrial Gases
Royal QGak, M

Al G NC Airco Industrial Gases
Research Triangle Park, NC

Al G NJ Airco Industrial Gases
Ri verton, NJ

ASG PA Al phagaz Spec. Gas D v.
Morrisville, PA

ASG- CA Al phagaz Spec. Gas D v.
Long Beach, CA

BOC- NJ BOC Gases
Ri verton, NJ

LCC- PA Li quid Carbonic Cylinder Gas
Pr oduct s

Bet hl ehem PA

MGEP- OH Mat heson Gas Products
Tw nsburg, OH

MGEP- NJ Mat heson Gas Products
East Rutherford, NJ

M3 - PA MG I ndustries Gas Products
Val | ey Forge, PA

M3 - PA MG I ndustries Gas Products
Morrisville, PA

NSG NC Nat i onal Specialty Gases
Durham NC

NW NC Nat i onal Wel ders

Ral ei gh, NC



SG NJ

SMG- CA

SSG NC

SSG- NJ

SSG PA

SCAA- CA

SEA- CT

When using the data in the follow ng tables for

Pr ot oco
First,

shoul d not be ignored.
val ue and a manufacturer's value differs by 2% or
(because of the uncertainties in the total

Gases readers shoul d bear

Second,

PRAXAI R

Los Angeles, CA

Spectra Gases
Al pha, NJ

Scott Marrin Gases
Ri versi de, CA

Scott Specialty Gases
Durham NC

Scott Specialty Gases
Plainville, NJ

Scott Specialty Gases
Plunsteadville, PA

SO CAL Airgas, Los Angel es,
Sout h East Airgas, Chester,
procuri ng

CA
CT

in mnd the foll ow ng points.

the information in the footnotes may be inportant and
if the difference between EPA' s

| ess, then

statistically there is no difference between the two val ues.

Thus,

t he best,

a difference of 2.0%is the sane as one of 0.57%
EPA has not assigned a rating to the vendors concerning who is

who is approved, who is

not approved, etc. The

information is presented w thout nmaeking such judgnents.

measur enent system

Third,



Nom nal
Vendor REF]
AGA- OH 50
APC- NC 40
AlG M 40
ASG PA 40
MGP- NJ 40
M3 - PA 40
NSG- NC 40
SG NJ 50
SMG- CA 40
SCAA- CA 80
SSG NC 40

Document ati on
Document ati on
Document ati on
Document ati on
Document ati on

PO oo

TABLE 1| .
Dat e Dat e
Certified Checked
2-95 6- 96
4-92 7-92
5-92 7-92
4-92 7-92
4-92 7-92
4-92 7-92
4-92 7-92
5- 96 6- 96
4-92 7-92
10- 95 7- 96
4-92 7-92
probl ens corrected.
probl ens corrected.
probl ens corrected.
probl ens corrected.
probl ens corrected.

NO Protocol Gas Results

% Di ff erence
(Vendor - EPA)

-1.95
2.9

1
=
o

-0.7

Conpl et e
Doc. Not es

Yes

Yes

&

&

Yes

Yes

Yes

Yes



Vendor
AL- CA

APC- NC
APC- PA
APC- NC
Al G NJ
Al G NC
AGA- CH
AGA- CH
AGA- CH
ASG PA
BOC- NJ
MGP- CH
MGP- OH
MGP- NJ
M3 - PA
M3 - PA
M3 - PA
NSG NC
NSG NC
NSG NC
SMG- CA
PXA- CA
SMG- CA
SMG- CA
SSG- NC

Nom nal
50,
100
50
100
10
50
50
20
100
50
50
100
50
100
50
50
100
99
50
100
10
50
100
100
100
50

TABLE || .

Dat e

Certified

9- 96
9-92
10- 96
5-95
9-92
6- 93
7-92
9- 96
2-95
8-92
9- 96
9-92
9- 96
5-93
12- 92
10- 96
8-94
8-92
9- 96
6- 96
8-92
10- 96
9- 96
10-92
7-92

SO, Prot ocol

Dat e

Checked

12- 96
12-92
12- 96
9-95
12-92
7-93
7-93
12- 96
9-95
12-92
12- 96
12-92
12- 96
5-93
2-93
12- 96
2-95
12-92
12- 96
12- 96
12-92
12- 96
12- 96
9-93
12-92

Gas Results

- 0.
- 3.

2.
1

0.

% Di fference
(Vendor - EPA)

97
8

w o1 o W

. 88

. 96

. 94

0
1

6

Conpl et e

Doc.

Yes

Yes

Yes

Yes

Yes

&

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Not es



SSG NC 100 9- 96 12- 96 -0.9 Yes

SSG NJ 50 7-93 5-94 0.4 No h

SEA- CT 100 9- 96 12- 96 -2.6 No

SG NJ 100 9- 96 12- 96 1.86 Yes

SG NJ 50 5-96 6- 96 0.81 Yes

SCAA- CA 50 10- 95 7- 96 -1.0 Yes

a. Vendor replaced calibration standard and reported (3/93) new val ue of
50.2 ppm (-1%difference). Docunentation problens corrected.

b. Prior to receiving EPA results, vendor notified all recent purchasers
that Airco's calibration standard was defective and requested gas be
returned for re-analysis at no cost.

c. Docunentation problens corrected.

d. Vendor replaced calibration standard and reported (2/93) new val ue of
56.8 ppm (0. 7% difference). Docunentation problens corrected.

e. Vendor found error on part of analyst (3/93). Analyst given additional
trai ning. Docunentation problens corrected.

f. Vendor replaced calibration standard. No re-anal ysis done.
Docunent ati on probl ens corrected.

g. Docunentation problens corrected.

h. Docunentation problens corrected.

i. Vendor replaced pul sed fluorescence detector with a NDIR detector and
reported a new value of 52.6 ppm (1.3%difference).

J . Vendor has not responded to notification of protocol results.

k. Mxture was recertified and returned to custoner. No corrected val ue

or recertification has been sent to EPA. Vendor has taken
corrective action to inprove accuracy for |ower |evel
concentrations.



TABLE I11. CO Protocol Gas Results

Nom nal

ppm Dat e Dat e % Di fference Compl et e
Vendor CO Certified Checked (Vendor - EPA) Doc. Not es
AG CA 10 9-97 12-97 1.7 Yes
AGA- OH 10 8-97 12-97 1.0 Yes
AL-TX 10 8-97 12-97 -0.5 Yes
APC- NC 40 1-93 4-93 0.3 No a
AlGNJ 40 1-93 4-93 -0.3 No
APC-| L 9 12-94 2-95 -0.8 Yes
APC- NC 7 4- 96 7-96 -7.7 Yes e
ASG PA 40 1-93 4-93 -0.7 Yes
BOC- NC 10 8-97 12-97 1.2 Yes
MGP- CH 40 1-93 4-93 0.3 No b
MGP- CH 10 8- 97 12-97 1.9 Yes
MGP- NJ 40 5-93 6- 93 -0.6 Yes
M3 - PA 40 1-93 4-93 -1.2 No c
M3 - PA 10 8-97 12-97 1.9 Yes
NSG NC 40 12-92 4-93 1.0 No d
NW NC 10 8-97 12-97 -1.0 Yes
PXA- CA 10 8-97 12-97 -0.4 Yes
SG NJ 10 8- 97 12-97 -0.6 Yes
SMG- CA 40 1-93 4-93 -0.5 Yes
SMG- CA 10 8- 97 12-97 1.0 Yes
SSG- NC 40 1-93 4-93 0.0 Yes

SSG NC 10 8-97 12-97 -0.4 Yes



SSG- CO 18 12- 96 2-97 3.95 Yes f

SEA- CT 10 8-97 12-97 1.9 Yes

TPanoT

Certificate mssing; sent when EPA requested but did not agree with
cylinder tag; second certificate matched cylinder tag but calibration
standard identified as having gone out of calibration in January 1992;
sent third certificate with corrected calibration date.

Certificate sent only after EPA requested it.

Docunent ati on probl ens corrected.

Certified only for six nonths rather than the 24 nonths al |l owed.

Manuf actured by National Specialty Gases.

Manuf acturer corrected problemw th nmethod of anal ysis.



Not e:

TABLE | V.

Novenber 1993 through May 1994.

Initially,

M xture NO SO, Prot ocol

The first group of nulti-blend Protocol

Gas Results

Gases was checked
The results are listed in Table IV.
the results for five of these m xtures were di sappointing, but

in four of these five cases incorrectly certified SRMs caused the
Once the vendors had obtained the correct

i naccurate certifications.

certified value for their SRM s
by less than 1% fromthe EPA-determ ned val ue. Al

conpl ete docunent ati on.

Vendor

AGA- CH

Al G NJ

ASG- CA

LCC- PA

NSG- NC

SMG- CA

SSG NC

Nom nal ppm Dat e
NO SO, Certified
400 300 11-93
900 1500 11-93
400 300 9-93
900 1500 9-93
400 300 9-93
900 1500 9-93
400 300 8-93
900 1500 8- 93
400 300 10- 93
900 1500 10- 93
400 300 9-93
900 1500 10- 93
400 300 9-93
900 1500 9-93
400 300 11-93
900 1500 11-93
400 300 9-93
900 1500 9-93

a. Manuf acturer
new val ue of
b. Manuf act urer
di fference),
c. Manuf acturer

d. Manuf act urer

e. Manuf act urer

their

Dat e
12-93
12-93

11-93
11-93

11-93
11-93

11-93
11-93

12-93
12-93

11-93
11-93

11-93
11-93

12-93
12-93

11-93
11-93

used corrected val ue for
1468 ppm SO, (0. 1% di fference).
reported a new NO val ue (4-94) of 401 ppm NO (-2.4%
and no change for the SO, val ue
used corrected val ue for
reported (2-94) a new value of 311.4 ppm SO, (-1.3% difference).
pur chased new anal yzer and reanal yzed cyl i nder,
new val ue (5-94) 302 ppm SO, (0. 7% di fference) .
used corrected val ue for
reported (1-94) a new value of 302.9 ppm SO, (-1. 7% di fference).

% Di f f erence
(Vendor - EPA) Conpl et e
Checked NO

N =
ROl ON Ul oW

1
co ow or

N0 AN

co oo or

1
0.

- 1.
- 0.

=N o 01 w o

SO, Doc.

Yes
Yes

NO o O
rw NN

Yes
Yes

Yes
Yes

1
=N

Yes
Yes

1
on
(S NS, BN NN

Yes
Yes

e

Yes
Yes

Yes
Yes

1
Bk OO

Yes
Yes

~N B O w [ec e} N

Yes
Yes

1
oCw or
~ N

revised SO, concentrations differed
vendors supplied

Not es

e

Nl ST SRM and reported (1-94) a

NI ST SRM

NI ST SRM

reanal yzed the gas and

reported a

reanal yzed the gas and






TABLE V.
Nom nal ppm
Vendor NO CO,
Al G NJ 910 18%
Al G NJ 540 18%
M3 - PA 880 18%
M3 - PA 900 18%

a. Cient owned cylinder,

C.
d.

M xture NO CO, Protocol Gas Results

% Di ff erence

Dat e Dat e (Vendor - EPA) Conpl et e
Certified Checked NO CG, Doc. Notes
7-93 5-94 -2.9 Yes a
8-93 5-94 -2.2 Yes b
?? 5-94 1.4 No c
?? 5-94 1.8 No d

has not been returned to vendor for

recertification. CO, concentration well wthin 2% exact val ue not

det er m ned.

Client owned cylinder,

has not been returned to vendor for

recertification. CO, concentration well wthin 2% exact val ue not

det er m ned.

CO, concentration well
CO, concentration well

within 2% exact val ue not determ ned.
within 2% exact val ue not determ ned



TABLE VI .

M xture NO SO/ AND/ OR CO, Protocol

% Di ff erence

Nom nal ppm Dat e Dat e (Vendor - EPA) Conp.
Vendor NO SO CO Cert. Checked NO SO CO, Doc.
APC- | L 550 500 18% 4-94 5-94 -0.9 -0.2 --- Yes
SSG PA 570 530 18% 4-94 5-94 0.4 -0.2 --- Yes
SG- NJ 48.8 48.8 5-96 6-96 0.6 0.2 YES

a. CO, concentration well
b. CO, concentration well

within 2% exact val ue not determ ned.
within 2% exact val ue not determ ned.

Gas Results

Not es



Table VII. Mxture NO SO/ CO, Protocol Gas Results

Note: This second group of multi-blend Protocol Gases was checked April
1995 through June 1995. The results are listed in Table VII.

% Di fference

Nom nal Conc. Date of Dat e (Vendor - EPA) Conp.
Vendor NO' SO,/ CO, Cert Checked NO SO, Co, Doc Not es
ppm ppm %

AGA- OH 400/ 300/ 18 4-95 6- 95 -1.1 -1.1 -1.0 Yes

900/ 1300/ 12 4-95 6- 95 -1.1 1.9 1.0 No a
AL- CA 400/ 300/ 18 3-95 6- 95 -0.8 0.0 0.5 Yes

900/ 1300/ 12 3-95 6- 95 -0.4 -0.7 1.0 Yes
APC- NC 400/ 300/ 18 3-95 6- 95 -0.5 -2.0 1.0 Yes

900/ 1300/ 12 5-95 6- 95 -0.5 -0.6 0.0 Yes
Al G NJ 400/ 300/ 18 2-95 6- 95 0.0 -0.2 -0.2 Yes

900/ 1300/ 12 3-95 -1.5 -0.5 -2.0 Yes
LCC- PA 400/ 300/ 18 6- 95 6- 95 -4.9 -0.8 0.9 No

900/ 1300/ 12 4-95 6- 95 -4.5 -0.3 2.0 No b
MGP- CH 400/ 300/ 18 2-95 6- 95 0.8 -7.2 1.0 Yes

900/ 1300/ 12 3-95 6- 95 0.8 -3.4 0.0 Yes c
M3 - PA 400/ 300/ 18 2-95 6- 95 -0.3 0.7 1.6 Yes

900/ 1300/ 12 3-95 6- 95 -0.3 -0.6 0.0 Yes
NSG- NC 400/ 300/ 18 3-95 6- 95 -2.4 -1.6 -0.5 Yes

900/ 1300/ 12 3-95 6- 95 -0.1 -0.9 2.0 Yes d
SMG- CA 400/ 300/ 18 3-95 6- 95 -1.3 0.5 0.0 No

900/ 1300/ 12 3-95 6- 95 -0.7 1.6 -1.7 Yes e
SSG NC 400/ 300/ 18 2-95 6- 95 -0.1 1.6 -0.2 Yes

900/ 1300/ 12 3-95 6- 95 1.0 1.7 0.0 Yes

a. Docunmentation problens corrected pronptly.

b. Docunentation problens corrected pronptly. Mnufacturer corrected
anal yti cal problens and reported new val ues (9-95) 388 ppm NO (-
2.0%difference) and 883.0 ppm NO (-0. 7% di fference).

c. Manufacturer used FTIR techni que, determ ned problemw th SO
caused by masking effect of the SO by CO. Analytical problens
were corrected. Vendor reported new val ues (9-95) 235 ppm SG,
(0.1%difference) and 1259 ppm SO, (-0.4%difference),
respectively.

d. Manufacturer reported inadequate nunbers for their GV S st andards
used for certification. Vendor reanal yzed gas using SRMs and a
dilution system Vendor reported a new val ue (9-95) 364 ppm NO
(0.4% di fference).

e. Docunmentation problens corrected pronptly.



